Reduced expression of low-density lipoprotein receptor in hepatocellular carcinoma with paraneoplastic hypercholesterolemia.
Hepatocellular carcinoma (HCC) is frequently associated with paraneoplastic hypercholesterolemia. In familial hypercholesterolemia, genetic mutation of the low-density lipoprotein (LDL) receptor gene has been recognized as being a pathogenesis of the disease. We investigate the expression of a LDL receptor protein and gene abnormalities of a LDL receptor in HCC cells in cases with paraneoplastic hypercholesterolemia. Eleven patients with HCC associated with paraneoplastic hypercholesterolemia and seven patients with HCC who did not have hypercholesterolemia were studied. Paraffin-embedded tissues were obtained at operative resection, autopsy, or biopsy. Immunohistochemistry was performed using a monoclonal antibody against human LDL receptors. Confocal laser-scanning microscopy was used to observe the FITC-labeled LDL receptor. DNA samples were extracted from paraffin-embedded tissues. Since a LDL receptor gene is located on chromosome 19p13.2, a microsatellite marker, D19S413, was used to analyze the chromosomes. Immunoreactive LDL receptors were observed all over the surface of non-tumorous hepatocytes. However, expression of the LDL receptor was significantly decreased in all HCC cells derived from the 11 patients with hypercholesterolemia. In contrast, the expression was retained in the HCC cells of all patients without hypercholesterolemia. In two patients with hypercholesterolemia, DNA analysis revealed a loss of heterozygosity on chromosome 19p13.2. We demonstrated reduced expression of the LDL receptor in HCC cases with paraneoplastic hypercholesterolemia. LDL receptor genes with genomic disorders may cause decreased expression of the LDL receptor protein, leading to feed-back failure of the cholesterol regulation system, as seen in familial hypercholesterolemia. This is the first report considering the mechanism behind the development of paraneoplastic hypercholesterolemia in HCC.